Leishmania amazonensis: uptake and hydrolysis of 3H-amino acid methyl esters by isolated amastigotes.
Intracellular and isolated amastigotes of Leishmania amazonensis can be destroyed by L-amino acid methyl esters known to disrupt mammalian lysosomes. To evaluate the mechanism(s) involved in the leishmanicidal activity, we examined the uptake and hydrolysis of tritiated esters by isolated amastigotes. After incubation with the labeled compounds, parasites were recovered, were washed on filters, and their radioactivity was determined. Alternatively, amastigotes were separated from the medium by centrifugation through oil, and the radioactivity associated with free or esterified amino acids was measured after thin-layer chromatography. The results showed that the methyl esters of Trp, Leu, and Met, which are leishmanicidal, accumulated in and were rapidly hydrolysed by the amastigotes. [3H]Leu derived from [3H]Leu-OMe remained associated with the amastigotes even after a 1-hr chase in label-free medium, but the ester species was rapidly lost upon washing of the parasites. In contrast, the esters of Ile and Ala, which are not leishmanicidal, were only slowly hydrolysed, and most of the radioactivity was lost upon washing. We have previously shown that certain amino acid esters and weak bases protect Leishmania from damage by leucine methyl ester (Leu-OMe). In the present experiments, these compounds reduced, in concentration-dependent fashion, the hydrolysis of [3H]Leu-OMe and the accumulation of [3H]Leu in the amastigotes. Overall, the results indicate that, as in lysosomal disruption, leishmanicidal activity is associated with ester hydrolysis and amino acid accumulation in the parasites. The nature and location of the parasite esterolytic enzymes requires additional investigation.